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CONFIDENTIAL 


DEPARTMENT OF THE AIR FORCE 

HEADQUARTERS UNITED STATES AIR FORCE 
WASHINGTON 25, D. C. 


23 February 195 6 


‘0IN-1B 


MEMORANDUM TO THE CHAIRMAN, AD HOC SUB -COMMITTEE ON INFORMATION PROCESSING 

SUBJECT: (u) Use of Geographic Grid Coding in Machine Data Handling 
Systems 

1. In the coding of information for retrieval from the Minicard 
Intelligence Data Handling System, a requirement exists for the addition 
of a system of geographic grid coding to permit the mechanical recovery 
of information required according to specific geographic location. Such 
a grid code would be used in addition to and not in lieu of the area 
portion of the CIA Intelligence Subject Code (ISC), which has already 
been adopted by most IAC agencies and which would still serve as the 
principle approach to area recovery. Through the addition of a 
geographic grid code, searches for information could be made by subject 
7 ° 8®°~POlitical area as now provided by the present ISC area code or 
to highly specific geographic location Independent of political boundries. 
Through the use of grid code total subject searches could be made on 
specific geo-political areas or specific grid squares. Such a capability 
would be an invaluable aid to the retrieval of information for the 
production and use of cartographic, aerial target and photo reconnais- 
sance intelligence. 

applicat * on of such a grid code would be simple in operation. 
^ analysi ® operation, whenever geographic coordinates 

L™™ 1 ? 68 and l°? gitU(3es ) are found an intelligence document these 
would be converted to geographic grid code by use of a simple slide rule 
converter. Coding analysts could be trained in its use in about 30 
minutes . The grid code thus derived would define a rectangle on the 
asurfac ® 111 whlch tfae latitude and longitude coordinates would 
ran. a search on a given grid square would retrieve all data which had 

been specifically identified as falling within the area included in the 
grid square . 

. 3* .1* 18 anticipated that grid codes would be applied only to 

the reportin S source h as assigned latitude' and 
longitude coordinates. To attempt to derive geographic coordinates 
from place names at the time of coding, would, it is felt, lead to 

tlon looation8 in some instances, .due to inadequate Identiflca- 

eonfflinst ncesin spelling and duplication of place names. Geographic 
coordinates should be provided instead by the writer of the report. P 
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subj: (U) use of Geographic Grid Coding in 
Memo for Ad-Hoc |^"g°^ B tems (Cont) 

Machine Data Hand 8 Qf ex i S ting grid 

— r i-ssM 2=55®^ 

“«£- no ” bea ” 

approximately 75^ of all Air 

aetalls Of tb. GeoRef System viU b. «— * 
6. A briefing on details or 

the committee's convenience . oay abridge 

7 It is not the intent of *“**££; for operetion.lj«rpo»«- 
standing J°^\ a s e ^S2a°on^ ** the mechanical retr ev 
f»r intelligence pnrpoBee . 

. the foregoing, it is recommended th • 

8 . m view of the <, nrfflatio n processing under- 

a . The Ad Hoc Sub-Co^ittee^inf^^ Byst em and select for 

tele a study of the tends Itaelf to machine 

common adoption and nse, one 

handling purposes . ^ study, it 

b . cnx... a JT&S* ^ Intelligence 

JUST “foft^aes Cheated stove. 

idpu^ < cv^‘' 

•^SuRD D. XBBB ' -/ 

Colonel, USAF 

2 rSec of GEOR® GrU *»“ ***** 

*" %, as Applied to 
Xntell Ref Coding 
2* Sains as Incl 1 

/-or^tice problems) 
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■» <***» KErerenee syetem iTo^rr" 

device ehieh embodies s member of mol,* mintage. 

classification of intelligence data. „ of 

Based upon a graticule of meridians of longitude an 

, t f orlKlo at the Soutn Pole and the I80tb meridian, 

latitude, .ith a po Mfaee ^ fifteen degree —angles. 

GEOREF divides the entir 

^ fifteen degree quadrangle are designated by two letters. The 
These fifteen aegrc u „ „ \ re flects 

. —otion "A" through "Z" (omitting I 
letter of the designation, * 

letter Ui ntMaht" (or East) from the 

distance (in fifteen degree increments) o „ M „ 

int of origin. Similarly the second latter designator, 

P "!tn" (or north) from the origin. Thus, 

(omitting -r) indicates distance Up ( ^ 

. D c . vit b approximate geographic coordinates of 3 

WaS 8 ’ , _ the " G j" fifteenth degree GEOREF 

77° w. (of Greenwich) would fall within the GJ ««. 

"'of tbe aaa fifteen degree — r— thue formed end desi— * 

area, in turn, .undivided in« PP 5 one degree —angle.. ^ " 

east corner each fifteen degree — conetituting an or g , 

r?«.Rlfmated by two additional letters. The 
one degree quadrangles are designated by u 

v h «o" (less -I" and "0") reflects the distance 
first letter, "A through Q (leas I 

+ i + _ the .. Rl gh t " (East) from the point of origin- 
(in one degree increments) to the Rlgnn 

, .... n -ri« and .'o") indicates 

, . l0 4.ter "A" through "Q (Isas I an ) 

The second such letter, a 

dielsnce 0— > - «— (*» . T? »•> - 

nou be described as GJNJ- 
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By systematic assignment of four literal descriptors, the specific 
and unique identity of the (64,800) GEOREF one degree quadrangles covering 
the earth's surface is thus established. By the addition of numerical 
characters representing the 60 minutes contained in each degree and their 
decimal fractional parts it is readily possible to continue the systematic 
resubdivision as far as desired. ThuB, (ficticiously) a quadrangle 
containing only the Washington Monument might become GJNJ 52645371 (or a 
quadrangle l/lOOth of one minute, l/lOOth of a nautical mile or approximately 
60 ft. 7 in. on each side). 

However, ACIC experience in the geographic area retrieval of intelli- 
gence data has projected the desireability of a recovery capability down 
to the ten minute quadrangle. In the case of Washington (GJNJ), by adding 
two digits, the ten minute quadrangle into which most of the District of 
Colombia and Arlington County falls, is established - GJNJ 55* The first 
digit represents the distance, in ten minute increments, from the southwest 
of GJNJ in the "Right" (EaBt) direction while the second number reflects 
the "Up" (North) distance. The ten minute GEOREF description of Seoul 
becomes SJGH 53- Through the use of six descriptors, GEOREF has the 
capability of specifically identifying any one of the 2,332,800 ten Minute 
quadrangles involved in world coverage. 

Several characteristics of GEOREF as it applies to intelligence data 
retrieval, should be noted. No ambiquity exists within the system. The 
designators established for any GEOREF quadrangle, however, large or small, 
apply to that quadrangle only. Such is not the case with geographic 
coordinates, since direction descriptors are required to avoid a four-way 
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ambiquity if only the numerical values are given* From the GEOREF world 
a subdivision down to the smallest quadrangle, GEOREF follows the "Read- 
Right-Up" pattern which characterizes military grid systems# With GEOREF 
designators, the limits of the area referenced are explicit in the 
expression - WJ limits the reference to a 15° quadrangle, GJNJ designates 
a 1° quadrangle while GJNJ 55 delimits a 10 minute quadrangle. , With 
GEOREF* s "box-within-box" concept of successive subdivision, the retrieval 
- of information on areas of varying size is simplif led . Use in conjunction 
with officially accepted coordinates published in NIS Gazetteers, the GEOREF 
10 ^minute quadrangle recovery imparts the ability to effect "urban area" 
retrieval in most cases - without having to "sort on" the town name. 

Since GEOREF designators are determined as linear functions of the 
latitude and longitude parameters, it has been feasible to develop^ at 
least two relatively simple conversion devices. Both of these converters 
may be operated by unskilled personnel after only a few minutes training. 

One line of Minicard code will accomodate the eix descriptors required 
for GEOREF 10-minute coding, which is considered adequate for most intelli- 
gence reference purposes. 


NOTE: 

Designators 
GJ 
GJNJ 
GJNJ 55 
GJNJ 5253 


Quadrangle 

Nautical MileB 

Statute Miles 

Feet 

15 degree 

900 

1036.1-4 


1 degree 

60 

69.096 


10 minute 

6 

6.9096 

36,481 

1 minute 

1 

1.1516 

6080.2 
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r-A. 


NOTE: (Cont’d) 



fl "Lena tor s 

Quadrangle 

Nautical Miles 

GJNJ 526537 

l/lO minute 

1/10 

GJNJ 52645371 

l/lOO minute 

i/ioocl 

GJNJ 5264353716 

l/lOOO minute 

1/1000 


statute Miles 


4 


Feet 

608.02 

60.802 

6.0802 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 
(practice problems) 


MARK II 

1. Given: Geographic coordinates 32°00'S - 72°00* E. 

2. To convert to GEOREF designators : 

a. Set pointer arrow on dot to right of 7 2°. 

b. Read 15° and 1° designators from windows labelled "East 
longitude” ( i *e . , "S” and ”N n ) • 

c. Note designators on scratch pad> leaving space between the 
two S N. 

d. Set pointer arrow on dot to right of 31° * The given 

longitude of 32 o 00 'S* is considered as 3 I o 60 'S, in accordance 

✓ 

with the note in lower right corner of the converter. 

e. Read 15° and 1° designators from windows labelled "South 
latitude (i.e., "D" and "P"). 

f . Combine the values obtained in e (above) with those in c: 
(above) to form the elphabetical portion of the GEOREF 
reading, "SDNP". 

g. Apply the 00’ of East longitude directly without conversion. 

h. Convert the 60’ of South latitude on the minute conversion 
scale, obtaining the value "00" ( GEOREF minutes). 

3 . The complete GEOREF reading is SDHPOOOO. 



4 
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MARK II 

V V, 

1. Given: Geographic coordinates, 28°53 , n - 113°36*W* 

2. To convert to GEOREF designators: 

a* Set pointer arrow on dot to right of 113°. 

b. Read 15° and 1° designators from "windows" labelled "West 
Longitude" (i*e*, "E” and "G")* 

c. Note designators on scratch pad leaving space between the two: 
E G. 

d. Set pointer arrow on dot to right of 28°. 

e. Read 15° and 1° designators from windows labelled "North 
latitude" (i.e., "H" and "P" ). 

f . Combine the values obtained in e (above) with those in c 
(above) to form the alphabetical portion of the GEOREF 
reading: "EHGP ,f . 

g. Convert the 36 of West longitude on the minute conversion 
scale, obtained the value "2k n (GEOREF minutes), 

h. Apply the 07* of North latitude directly, without conversion 

3* The complete GEOREF reading is EHGP2U07 


\ 
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MARK II 

’ * !• Given: Geographic coordinates 50°28»N - 03°5kE. 

2. To convert to GEOREF designators: 

a. Set pointer arrow on dot to right of 8°. 

b. Read 15° and 1° designators through windows labelled "East 
Longitude" (i.e., "N" and "J" ). 

c. Note designators on scratch pad, leaving space between the 
two: N J. 

d. Set pointer arrow on dot to right 50°. 

e. Read 15° and 1° designators through windows labelled "North 
Latitude" (i.e., "K" and "F" ) . 

f. Combine the values obtained in e (above) with those in c 
(above) to form the alphabetical portion of the GEOREF 
reading NKJF. 

g. Add minute values directly (no conversions required) in proper 
sequence, longitude first, to obtain the complete GEOREF 
expression. 

3- The complete GEOREF reading is NKJF5428. 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 
(Practice problems) 

MARK III 


1. Given; Geographic Coordinates: 77 ° 0 2*w - 38°53 *n 
( zero Milestone, Washington, D.C.) 

. To convert to GEOREF designators; 

a- Set hairline of rider at " 77 " on scale B-l. 

b. Adjust sliding scales until " 38 % on scale c-1 is in 
coincide with the hairline. 

c. Read downward under hairline on all four scales 

(B-l, C-1, B-2, C-2) for the alphabetical GEOREF 
designator® "GJNJ" . 

d. Convert the 02* in West longitude reading on scale "e", 
obtaining '' 58 " as the GEOREF minute value. 

e. Apply the North latitude minute value " 53 " directly. 

f. Adding the numerical minute values to the alphabetical 
designators, the complete' GEOREF reading is GJNJ 5853 . 


A 


4 



c-2 . 
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MARK III 

1* Given; Geographic Coordinates 72 0 28 f E - US°^3 f N. 

2. To convert to GEOREF designators: 

a. Set hairline at on scale A-l* 

b. Adjust eliding scales until ,, 48 ,t on scale C-l is in 
coincidence with hairline* 

c. Read downward under hairline on all four scales (A-l, 
q - 1 , A-2 and C-2) for the alphabetical GEOREF 

designators "SEND’ 1 • 

d. Add the minute values directly, longitude first, and 
determine the complete reading to b^' SEND 283 V'. 
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mark III 

1* Given: Geographic Coordinates: 52°U6* - 03°25S. 

2. To convert to GEOREF designators: 

a. Set hairline at "52” on scale B-l. 

b. Adjust sliding scales until "3" on scale D-l is und er 
hairline 

c. Read downward under hairline (b- 1, D-l, B-2, and D-2) 
to obtain GEOREF designators in proper sequence. 

d * Convert 48 minutes , and 25 minutes on scale "E" to 

obtain 12 and 35 GEOREF minutes, respectively. j \ 

i 

e. Adding these numerical values to the alphabetical j 1 

reference, the complete GEOREF reading is determined i 

to be JFHM 1235. I 


i 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 


The World GEOgraphic REFerence System (GEOREF) ie an area reference 
device which embodies a number of unique advantages for the geographic 

clasBif ication of intelligence data- 

Based upon a graticule of meridians of longitude and parallels of 
latitude, with a point of origin at the South Pole and the l80th meridian, 
GEOREF divides the entire earth's surface into 288 fifteen degree quadrangles. 
These fifteen degree quadrangles are designated by two letters. The first 
letter of the designation, "A" through "Z" (omitting "I" and "0") reflects 
distance (in fifteen degree increments) to the "Right" (or East) from the 
point of origin. Similarly the second letter designator, "A" through "M" 
(omitting "I") indicates distance "Up" (or North) from the origin. Thus, 
Washington, D.C. with approximate geographic coordinates of 38° N. and 
77° y. (of Greenwich) would fall within the "GJ" fifteenth degree GEOREF 
quadrangle . 

Each of the 288 fifteen degree quandrangles thus formed and designated 
area, in turn, subdivided into 225 one degree quadrangles. With the south- 
west corner each fifteen degree quadrangle constituting an origin, the 
one degree quadrangles are designated by two additional lettere. The 
first letter, "A" through "Q" (less "I" and "0") reflects the distance 
(in one degree increments) to the "Right" (East) from the point of origin. 
The second such letter, "A" through "Q" (less "I" and "0") indicates 
distance "Up" (North) from the origin. Washington (38° N. & 77° W.) may 
now be described as GJNJ« * 


3 
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By systematic assignment of four literal descriptors, the specif i 
and unique identity of the (64,800) GEOREF one degree quadrangles covering 
the earth's surface is thus established. By the addition of numerical 
characters representing the 60 minutes contained in each degree and their 
decimal fractional parts it is readily possible to continue the systematic 
resubdivision as far as desired. Thus, (ficticiously) a quadrangle 
containing only the Eashington Monument -might become GJTiJ 52645371 {or a 
quadrangle l/lOOth of one minute, l/lOOth of a nautical mile or approximately 

60 ft. 7 in. on each side). 

However, ACIC experience in the geographic area retrieval of intelli- 
gence data has projected the desireability of a recovery capability down 
to the ten minute quadrangle. In the case of Washington (GJNJ), by adding 
two digits, the ten minute quadrangle into which most of the District of 
Colombia and Arlington County falls, is established - GJNJ 55* The first 
digit represents the distance, in ten minuta increments, from the southwest 
of GJNJ in the "Right" (East) direction while the second number reflects 
the "Up" (North) distance. The ten minute GEOREF description of Seoul 
becomes SJGH 53- Through the use of six descriptors, GEOREF has the 
capability of specifically identifying any one of the 2,332,800 ten Minute 

quadrangles involved in world coverage. 

Several characteristics of GEOREF as it applies to intelligence data 
retrieval, should be noted. No ambiquity exists within the system. The 
designators established for any GEOREF quadrangle, however, large or small, 
apply to that quadrangle only. Such is not the case with geographic 
coordinates, since direction descriptors are required to avoid a four-way 

2 
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ambiquity if 'only the numerical values are given* From the GEOREF world 
a subdivision down to the smallest quadrangle , GEOREF follows the "Read- 
Right-Up" pattern which characterizes military grid systems* With GEOREF 
designators, the limits of the area referenced are explicit in the 
expression - WJ limits the reference to a 15° quadrangle, GJNJ designates 
a 1° quadrangle while GJNJ 55 delimits a 10 minute quadrangle. With 
GEOREF 1 s " box- within- box’ 1 concept of successive subdivision, the retrieval 
of information on areas of varying size is simplified. Use in conjunction 

with officially accepted coordinates published in NIS Gazetteers, the GEOREF 

k. i 

10 ^minute quadrangle recovery imparts the ability to effect "urban area" 

retrieval in most cases - without having to "sort on" the town name. 

Since GEOREF designators are determined as linear functions of the 
latitude and longitude parameters, it hris been feasible to develope at 
least two relatively simple conversion devices. Both of these converters 
may be operated by unskilled personnel after only a few min utes tra ining . 

One line of Minicard code will accomodate the six descriptors required 
for GEOREF 10-minute coding, which is considered adequate for most intelli- x 

gence reference purposes. 


NOTE: 






Designators 

Quadrangle 

Nautical Miles 

Statute Miles 

Feet 

( 

GJ 

15 degree 

900 

1036. Mi- 



GJNJ 

1 degree 

60 

69. 096 



GJNJ 55 

10 minute 

i 

6.9096 

36,481 


GJNJ 5253 

1 minute 

1 

1.1516 

6080.2 
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NOTE: (Cont'd) 

Designators Quadrangle Nautical Miles 
GJNJ 526537 l/lO minute l/l0 

GJNJ 526U5371 1/100 minute 3./l00v% 

GJNJ 5264353716 1/1000 minute l/lOOO 


Statute Miles 


Feet .. 

608.02 

60.802 

6.0802 


4 
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' DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 
(practice problems ) 

MARK II 

1. Given: Geographic coordinates 32°00’S - 72°00' E. 

2. To convert to GEOREF designators: 

a. Set pointer arrow on dot to right of 72° • 

b. Read 15° and 1° designators from windows labelled "East 

longitude" (i.e., "6" ana "N" ) • 

c. Note designators on scratch pad, leaving space between the 
two S 

d. Set pointer arrow on dot to right of 31° • ^h e S ivien 
longitude of 32°00'S, is considered as 31°60’S, in. accordance 
with the note in lower right corner of the converter. 

e. Read 15° and 1° designators from windows labelled "South 
latitude (i.e., "D" and "P"). 

f . combine the values obtained in e (above) with those in 
(above) to form the alphabetical portion of the GEOREF 
reading, "SDNP" • 

g. Apply the 00’ of East longitude directly without conversion. 

h. Convert the 60’ of South latitude on the minute conversion 
scale, obtaining the value "00" (GEOREF minutes). 

3» The complete GEOREF reading ia SDNPOOGQ. 



1 

J 




1 
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i 
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MARK II 

1. Given: Geographic coordinates, 28°53 'n - 113 0 36'W« 

2. To convert to GEOREF designator 8: 

a. Set pointer arrow on dot to right of 113° • ^ 

b. Read 15° and 1° designators from "windows" labelled "West 
Longitude" (i-e., "E" and "G"). 

c. Note designators on scratch paa leaving space between the two: 

B G. 

d. Set pointer arrow on dot to right of 28°. 

e. Read 15° and 1° designators from windows labelled "North 
latitude" (i.e., "H" and "P"). 

f. Combine the values obtained in e (above) with those in c 
(above) to form the alphabetical portion of the GEOREF 
reading: "EHGP" • 

g. Convert the 36* of West longitude on the minute conversion 
scale, obtained the value "24" (GEOREF minutes). 

h. Apply the 07' of North latitude directly, without conversion 

/ 

3. The complete GEOREF reading is EHGP2lK)7 


o2 . 
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Given: Geographic coordinates 50°28’.. - 03°5^- 
To convert to GEOREF designator b: 

a. Set pointer arrow on dot to right of 8 

b. Read 15° and 1° designators through windows labelled "East 

Longitude" (i.e., "H" and "J"). 

= . note designators on scratchpad, leaving apace between the 

two: N J« 

d. Set pointer arrow on dot to right 50 

e. Read 15° and 1° designators through windows labelled "North 

Latitude" (i.e., "K" and "F" ) ♦ 

f. combine the values obtained in e (above) with those _ 
(above) to form the alphabetical portion of the GEOREF 

reading NKJF. 

g. Add minute value, directly (no converalon. required) in proper 
sequence, longitude first, to obtain the complete GEOtOT 

expression. 

The complete GEOREF reading is NKJF5 1 *-28. 
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description op the geo-rep grid system as applied 

TO INTELLIGENCE REFERENCE CODING 
(Practice Problems) 


MARK III 


l * Given: Geographic Coordinates: 77°02*w - 38053. N . 

2m ( Zero Milestone, Washington, D.C.)* 

2. To convert to GEOREF designators; 

a. Set hairline of rider at "77" on scale B-l. 

b. Adjust sliding scales until "38", on scale c-1 Is in 
coincide with the hairline. 

c. Read downward under hairline on all four scales 

(B 1, C-1, B-2, C-2) for the alphabetical GEOREF 
designators "GJNJ" . 

d. Convert the 02' in West longitude reading on scale "E", 
obtaining "58" as the GEOREF minute value. 

e. Apply the North latitude minute value "53" directly. 

f . Adding the numerical minute values to the alphabetical 
designators, the complete GEOREF reading is GJNJ 5853. 


c>2 . 
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III 

1. Given: Geographic Coordinates 72°28 f E * 48°43 , N* 

2. To convert to GEGREF designators: 

a. Set hairline at "72" on scale A-l. 

b. Adjust sliding scales until "48" on scale C-l is in 
coincidence with hairline. 

c. Read downward under hairline on all four scales (A-l, 
C-l, A- 2 and C-2) for the alphabetical GEQREF 
designators "SKND" * 

d. Add the minute values directly, longitude first, and 
determine the couple te reading to bef* SEND 2834" . 


c2 
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MARK III 


JLXX 

!. Given: Geoeraphlc Coorainotee: 52°48'W. - 03 255- 
2 . TO convert to GEOREF designators: 

a. Set hairline at "52" on acale B-l. 

, until "3" on scale D-l is under 

b. Adjust sliding scales until 3 

hairline 

' c. Bead aomeara unaer hairline (B-l, B-l, B-2, ana D-2) 
„ obtain GEOREF aealgnatora in proper eeiuence. 
a. convert Ml cdnutee, ana 25 "inntee on ao.ln « 
obtain 12 ana 35 GEOREF .inutea, reapectlvely. 
e. Aaains thee, nodical valnea to the alphabetical 

reference, the complete GEOREF readies ie aetemlnea 

to be JFHM 1235* 
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DETOBTMENT OF THE Ain FORCE 

HISADQUAWTCRS UNin'D STA1 E5 AlH * Ol - 
WASHINGTON 7.5. D. C. 


23 February 


Al'OrtT - IB rtnnrT1in 

_ c ., m nn- " UTIVE 0f T TITFOnt'ATIOII PROCEooIVK, 

MEi-'OR A.l"r ,r 11 To THE COKOHM, » HOC SUB-COhuOT ..C 0, 

. . 1n Mnv’hl.ne Data Handling 

zm.wr.i-. (ti) o» of omW* c ” a t - oulne in 1 

Sya'fceTt" 

, . „ „ nr retrieval from the Mi nicard 
1. m the coding of ° r eo uiremV exists for the option 

intallisonce Dita Faonlire ^ ® Vo TCrjalt the mechanical recovery 

of a ryr.tsr.i of roocrpphi.c £?r1 ..' ' to "’r« 1 ci^ic freo<n*nphic locntnon. ouch 
of information required aeeoro^nc to -p- ^ ^ Ueu ojr t1ie area 
a rricl code would be user. m .. •- Code (ISC), which hoc already 

POTFITA Of ». CIA 0T.11 — OF «, 

been r looted by moot X.-.C Through the addition of a 

r/,inc5^ approach^ ^Xf^lnfSStton could be made by subject 
(--•o-' , rir'.hic rrid ccoe, ee«..j. v.-c- -ore'ent ISC area code or 

to reolrolitical area J^Son VAonuV of political boundriee- 

to highly fr.oevr-tc 3U bject nsn rehen could bo made on 

Through the ure o-' coeeific arid squares. Such a capabili .y 

specific fl-ao-pol? o.co- a !'. , the retrieval of information for the 
Mould ^ be o &n ^inva lua ole ^a j. rrphic aerial tnrnet and photo rcconnaio- . 

aar.ee intalliqonco . . 

2. *» “• 
During tbs coan,; anal.,.—- o - a ’ in an intelligence document the~e 
(latitudes and lo^^L Vc^d’ code byuse of a simple elide rule 
would be converged ..o ._••• - - t aino5 in its use in about 30 

converter. Codxnt ana 'Vivcd would define a rectangle on the 

lvd.nuten . The fria coue t.ou, u^-i ■ lon „t+,,ae coordinate- would 

earth* a surface in wnxoh ti» uoulfl retrieve all data which had 

SS'JcSicS^^e^oo falling' within the area included in the 

rrr* T. QV.O.T <i - 

, . . ...a th , t .- a . 3 a nodes would be applied only to 

3. It is antxc:..--.t E-od rh^o _ aooi-ned latitude and 

information to which, the repor>.in^ >-* ^.'T^f/eoqrsohic coordinates 
io-f' tude coordinates. To atten.oo .0 dexi /.. F<- , to 

fronVnce names at the time of codxn« won , - lnB fle<Vte idenHfie- 

possible false cation of place names. Ccorraphxe 

coSdinaSnSd^e^ded instead by the writer of the report. 


A. 
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Kv.no for A/MToc Rnh-Coua, fub.i; (u) Ucc of Geographic Grid Coding In 
Machine D'vl'n Hard 1 i.rr System.- 1 (Coni) 

]|. Air Force hon mode o preliminary study of existing Grrd 

oodi '' r ' pirn p and her determined that the Geo-Ref Grid system 
described in the attached papers would lend itself to community wide 
recxTvrocinl cocli'vt. 

5; Preliminary coordination concerning its possible adoption has 
been made between AFOOT, ACIC, AMS and the Naval Hydrographic office. 

TIo dipcont. wan inrtlca'bocl nt "that time . It. should be noted that 
approximately 75?, of all Air Force published chert coverage tow bears 
HeoHof grid,?. 

6. A brief ins on details of the GeoRef System will be arranged at 
the Committee's convenience. 


7 It is not the intent of this proposal to in any way abridge 
standins joint agreements on use of c*id codes for operational purposes. 
This proposal is concerned only with the mechanical retrieval of 
information for intelligence purposes. 

8. In view of the foregoing, it is recommended that: 


a The Ad Hoc Sub-Committee on information processing under- 
take a study of the various existing grid coding system and select for 
common adoption and use, one which lends itself to machine data 
handling purposes . 


b. Unless a better system is found, through AHIP study, it 
is recommended that the Geo-Ref system be adopted by the Intelligence 
Community for the purposes enumerated above. 


2 Incls 

1. Desc of GEOREF Grid 
Sys as Applied to 
Intell Ref Coding 

2. Same as Incl 1 
(practice problems) 


,■/ 

HOWARD D. KENZIE ’ ' 

Colonel, USAF 
Air Force Member 


CONFIDENTIAL 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 

The World GEOgraphic REFerence System (GEQREF) Is an area reference 
device which embodies a number of unique advantages for the geographic 
classification of intelligence data. 

Based upon a graticule of meridians of longitude and parallels of 
latitude, with a point of origin at the South Pole and the l80th meridian, 
GEOREF divides the entire earth's surface into 288 fifteen degree quadrangles 
These fifteen degree quadrangles are designated by two letters. The first 
letter of the designation, "A" through "Z" (omitting "I" and "0") reflects 
distance (in fifteen degree increments) to the "Right" (or East) from the 
point of origin. Similarly the second letter designator, "A" through "M" 
(omitting "I") indicates distance "Up" (or North) from the origin. Thus, 
Washington, D.C. with approximate geographic coordinates of 3®° N. and 
77° w. (of Greenwich) would fall within the "GJ" fifteenth degree GEOREF 
quadrangle . 

Each of the 288 fifteen degree quandrangles thus formed and designated 
area, in turn, subdivided into 225 one degree quadrangles, with the south- 
west corner each fifteen degree quadrangle constituting an origin, the 
one degree quadrangles are designated by two additional letters. The 
firBt letter, "A" through "Q" (less "I" and "0") reflects the distance 
(in one degree increments) to the "Right" (East) from the point of origin. 

The second such letter, "A" through "Q" (less "I" and "0") indicates 
distance "Up" (North) from the origin. Washington ( 38 ° n. & 77° w.) may 
now be described as GJNJ. 


// 
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. of four literal descriptors, the specific 
By systematic aseignmen quadrangles covering 

- ^ o* - -- of _ lcal 

- — — * ~ - - — - — 

. . _ 60 minutes contained 

* u readily P— to — - — 
^ J ^ ^ (ficticiousiy, . quadrangle 

resubdlvlelon as Jar a beeona GJ11J 52615371 < ro a 

^ “ EaShlB8t °” „ t a nautical mile or approximately 

quadrangle l/lD0th of one "-mute, / 

60 ft. T in. on each side). retrl aval of lntelli- 

„„ T . e „ e rlence in the geographic area 
However, .CIO ^ ^ ol . recovery capability down 

g euce data has proje ^ ^ Qf waBUBg ton (OJW), by •<■«** 

to the ten -mute quadrang a. ^ ^ of tte District of 

tuo digits, the ten ainute quadrang ^ The firat 

Colombia and | ^ .mate Increment., from the uouthaeat 

digit represents the second number reflects 

. tbe "Right" (East) direction w 

of GJNJ in the R gE0BEP description of Seoul 

- t ~“ > aim deaerlpmrs, 0^ - ~ 

becomes «» » Uentl *ing any one of the *,332,800 ten Minute 
capability of specifically 

quadrangles involved in world c auolies to intelligence data 

Several characteristics of GE0REF as It applies 

an noted. Ho equity erl.ts althln the system. The 
retrieval, should e however, large or small, 

tshllabed for any GEOBEF quadrangle, however, 
deslgnatore e.ta ^ u no t the case with geographic 

apply to that quadrang • are required to avoid a four-way 

coordinates, since direction descrip 


luJL. I 
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ambiquity if only the numerical valuea are given. From the GEOREF world 
a subdivision down to the smallest quadrangle, GEOREF follows the "Read- 
Right-Up" pattern which characterizes military grid systems. With GEOREF 
designators, the limits of the area referenced are explicit in the 
expression - WJ limits the reference to a 15° quadrangle, GJMJ designates 
a 1° quadrangle while GJNJ 55 delimits a 10 minute quadrangle. With 
GEOREF* s "box-within-box" concept of successive subdivision, the retrieval 
of information on areas of varying size is simplified. Use in conjunction 
with officially accepted coordinates published in HE Gazetteers, the GEOREF 
10 ^minute quadrangle recovery imparts the ability to effect "urban area" 
retrieval in most cases - without having to "sort on" the town name. 

Since GEOREF designators are determined as linear functions of the 
latitude and longitude parameters, it has been feasible to aevelope at 
least two relatively simple conversion devices . Both of these converters 
may be operated by unskilled personnel after only a few minutes training. 

One line of Minicard code will accomodate the six descriptors required 
for GEOREF 10-minute coding, which is considered adequate for most intelli- 
gence reference purposes. 


NOTE: 

Designators 
GJ 
GJNJ 
GJNJ 55 
GJNJ 5253 


Quadrangle 
15 degree 
1 degree 
10 minute 
1 minute 


Nautical Miles 

Statute Miles 

Feet 

900 

1036.44 


60 

69.096 


4 

6.9096 

36,481 

i 

1.1516 

6080.2 



\~jhnJL- / 
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NOTE: (Cont'd) 

Aiiodr'nnffls 

wautical Miles Statute Miles 

Feet -■ 

Designators 

tyuttuir 

1/10 
, & 

608.02 

GJNJ 526537 

l/lO minute 

60.802 

GJNJ 52645371 

l/lOO minute 

l/l00£p 

6.0802 

GJNJ 5264353716 

l/lOOO minute 

1/1000 
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED 
TO INTELLIGENCE REFERENCE CODING 
(practice Problems) 


MARK II 

1. Given: Geographic coordinates 32°00'S - 72°00' E. 

2. To convert to GEOREF designators: 

a. Set pointer arrow on dot to right of 72°. 

b. Read 15° and 1° designators from windows labelled "East 
longitude" (i.e., "S" and "N"). 

c. Note designators on scratch pad, leaving space between the 
two S N • 

d. Set pointer arrow on dot to right of 31° • The given 
longitude of 32°00'S> is considered as 31 °d 0' S , in accordance 
with the note in lower right corner of the converter. 

e. Read 15° and 1° designators from windows labelled "South 
latitude (i.e., "D" and "P"). 

f. Combine the values obtained in e (above) with those in £ 
(above) to form the alphabetical portion of the GEOREF 
reading, "SDNP". 

g. Apply the 00* of East longitude directly without conversion. 

b. Convert the 60’ of South latitude on the minute conversion 

ecale, obtaining the value "00" (GEOREF minutes). 

3 . The complete GEOREF reading is SDNPOOOO. 


4 




kJ huJL 00 ■ 


\ 
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MARK II 

1 . Given: Geographic coordinates, 28°53'N - 113 3^'W. 

2. To convert to GEOREF designators: 

o ^ 

a* Set pointer arrow on dot to right of 113 - + 

b. Read 15° and 1° designators from "windows” labelled "West 

- Longitude" (i.e*, ”E” and "G”). 

c . N ote designators on scratch pad leaving space between the two: 

E G. 

d. Set pointer arrow on dot to right of 28°. 

e. Read 15° and 1° designators from windows labelled "North 

latitude" (i.e., ”H M and "P")* 

f . Combine the values obtained in e (above) with those in c 
(above) to form the alphabetical portion of the GEOREF 
reading: "EHGP ,r • 

g. Convert the 36 of West longitude on the minute conversion 
scale, obtained the value "2V 1 (GEOREF minutes)# 

h. Apply the 07’ of North latitude directly, without conversion ^ 

3 . The complete GEOREF reading is EHGP2407 

i 


c2 . 1 ^ 
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MARK II 

1. Given: Geographic coordinates 50° 2 8' N - 03°54 E . 

2. To convert to GEOREF designators: 

a. Set pointer arrow on dot to right of 8°. 

b. Read 15° and 1° designators through windows labelled "East 
Longitude" (i.e., "N" and "J"). 

= ■ Bote designators on scrateh pad, leaving apace betveen the 
two: N J. 

d. Set pointer arrow on dot to right 50°. 

e. Read 15° and 1° designators through windows labelled "North 
Latitude" (i.e., "k" and "F"). 

f. Combine the vines obtained in e (above) »ith those in c 

(above) to fore the alphabetical portion of the GEOREF " 
reading NKJF. 

g. Add minute values directly (no conversions required) in proper 

sequence, longitude first, to obtain the complete GEOREF 
expression. 

3- The complete GEOREF reading is NKJF5428. 
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DESCRIPTION OF THE GEO-KEF GRID SYSTEM AS APPLIED 
TO IN TELL IGENCE REFERENCE CODING 
(Practice Problems) 


MARK III 

1. Given: Geographic Coordinates: 77°02'W - 38°53'N* 

(Zero Milestone, Washington, D.C.) 

. To convert to GEOREF designators: 

a. Set hairline of rider at "77" on scale B-l. 

b. Adjust sliding scales until "38", on scale C-l is in 
coincide with the hairline. 

c. Read downward under hairline on all four scales 
(B-l, C-l, B-2, C-2) for the alphabetical GEOREF 
designator* "GJNJ" . 

d. Convert the 02' in West longitude reading on scale "E", 
obtaining "58" as the GEOREF minute value. 

e. Apply the North latitude minute value "53" directly. 

f. Adding the numerical minute values to the alphabetical 
designators, the complete GEOREF reading Is GJNJ 5853* 


c-2 . 
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1. Given: Geographic Coordinates 72°28’E - 48°43'n 

2. To convert to GE0REF designators: 

a. Set hairline at "72" on scale A-l. 

b. Adjust eliding scales until "48" on scale C-l is in 
coincidence with hairline. 

c. Read downward under hairline on all four scales (A-l 
C-l, A-2 and c-2) for the alphabetical GE0REF 
designators "SKND" . 

a. Add the minute values directly, longitude first, and 
determine the complete reading to be/' SKND 2834". 
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MARK III 

1. Given: Geographic Coordinates: 52°48’W. - 03°25S. 

2. To convert to GEOREF designators: ^ 

a. Set hairline at "52" on scale B-l. 

b. Adjust eliding scales until ”3" on scale D-l is under 
hairline 

c. Read downward under hairline (B-l, D-l, B-2, and D 2) 
to obtain GEOREF designators In proper sequence. 

a. Convert k& minutes, and 25 minutes on scale "E" to 
obtain 12 and 35 GEOREF minutes, respectively. 

e. Adding these numerical values to the alphabetical 

reference, the complete GEOREF reading is determined 
-fco be JFHM 1235* 



©2 


Approved For Release 2002/08/21 : CIA-RDP82T00271R0001 0006001 7-9 

— m - — - — - - - m 



